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(54) nAPAJlJlEJlbHA3^ BblHMCJlMTEJlbHAfl CHCTEMA C nPOrPAMMMPYEMOt^ APXHTEIGVPOt^ 



(57) 

HaoepereHne OTHOcviTCfl k oSnacru 

BblMMOnHTejlbHO^ reXHklKkl M MO>KeT 6blTb 

McnojibaoBaHo b BucoKonponsBOWTenbHbix 
CMCTSMax o6pa6orKM 6onbUJi4X MaccMBOB 
liHCpOpMai^MM. B TOM HMcne M B pe)KMMe 
peajibHoro BpeMeHM. TexHMMecKMM pesyjibraroM 
nBJinercfl noBbiLueHiie nponaBOAMTenbHOCTH 
paOoTbi BbNvicnkiTenbHof^ cucreMbi. CMcreua 
coAep>KMT N napannenbHbix npoL^eccopoB. 
Ka>KAbi« M3 KOTopbix coAep>KMT MaipuL^y 
npoueccopHbix oneMeHTOB, OSV, ynpaBJi5iioLAkitf 
npoL^ecxxsp. cMcreMHyK) mmy, cny>Ke6Hoe OSV, 



6yc|3epHoe OSV, Ojiok aarpyaKM n OAHy mjim 
6ojiee KOMMyHMKaL^kiOHHbix cpeA- 2 3.n.c|3-Jibi, 5 
kin. 
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l/l3o6peTeHne othocmtca k o6nacTM 
BbiMMcnuTenbHoC^ tsxhukm m mokst 6biTb 
McnojibaoBaHo b BbicoKonpokOBOAMrejibHbix 
CHCTeiwiax o6pa6oTKM 6oribUjiix MaccMBOB 

MHC(X3pMaLlb1M, B TOM MilCne. M B pe>KMMe 

peanbHoro epeMeHii. 

MsBecreH KOMnbiorep, coAep^Kau^Mf^ 
npoi4eccop, nepeKnK)HaTejib BBOAa-BbiBOAa. 
nepeicniOMaTenb aarpysKH KOMaHA, naMATb 
KOMaHA, MOAyJib AOCTyna k A^HHblM, 
accounaTMBHyio nawiJiTb m MOAyJib o6pa6oTKM 
noAnporpaMM [1]. 

HeAocraTKOM AaHHoro KOMnbK)Tepa 
siBJinercfl TO, MTO npn BbinojiHeHnn 
nocneAPBaTenbHbix c|3parMeHTOB nporpaMMbi b 

Ct)OpMe TpMrOHOMGTpMMeCKMX klJIM APyrMX 

iyHKUMi^ padoTaeT TOJibKO MOAynb o6pa6oTKM 
noAnporpaMM, a npoL^eccop npocraMBaeT, mto 
BeAeT K cHMKeHMic ObicrpoA^i^cTBMfl. KpoMe 
Toro. HeB03Mo;KHO Hapau^MBaHkie 

npOkl3BOAMTeJ1bHOCTb1 CMCTeMbI nyTGM 

nOAKniOHeHMfl AOnO/IHMTeJIbHblX 6J10K0B. 

Haki6ojiee 6jiki3KoC^ k onkicbiBaeMOMy 

naoepeTeHMio (npoTOTun) ABJifleTCfl 

napannenbHafl BUHUcnuTejibHbie CMCTSMa 
(npoueccop) c nepenporpais/iMuipyeMof^ 
CTpyioypot^, BKntoHaioinafl rpynny 
napajiJiejibHbtx npoqeccopoB (ajieMeHTOB), 
Ka>KAbiC4 via KOTopbix BbinonHeH b Bi>iAe MaTpkii4bi 

OAHopoAHbix BbiMkicnkiTejibHbix fl^eeK, 

COGAIIHeHHblX C UJMHOt^ BBOA^-BblBOAa A^HHblX 

6jioKa ynpaBJieHMfi, coAep>KaiMero onepaTiiBHoe 
aanoMMHaiOLMee ycTpoMCTBo (OSY) m yaen 
sarpysKM [2]. 

CymecTBeHHbiM HeAOcraTKOM raKoP^ 
cMcreMbi nBjifleTC$i KecFKan BsaMMocensb Me>KAy 
co6of^ OTAenbHbix napajiJiejibHbix npoi^eccxspoB, 
HTO npn peiueHMM wHorux 3aA3M oOycnoBnusaeT 

HM3KyK) npOkl3BOAMTeJ1bHOCTb CMCTeMbI B L^eJlOM, 

oco6eHHO B cnyMae oTKaaoB b paSoTe 
HeKOTopbix npoL^eccopoB, a TaioKe 3aTpyAHfleT 
Hapau^MBaHMe npoM3BOAMTejibHocTM CMcreMbi 
nyTOM noAKnioMeHMfl Aono/iHUTeribHbix 6jiokob. 
KpoMe Toro, Sonbiuoe micno napannenbHux 
npoi^eccopoB, paSoraioii^MX o oahmm 6jiokom 
ynpaaneHMfl, cHM>KaeT acMDSKTHBHOCTb mx 

MCnonb30BaHMfl, CTOMT OTMeTMTb TaiOKe, MTO 

napannenbHbie npoi^eccopbi He9c|x|)eKTi4BHbi 
Ann saAaM, npM peiueHMM KOTopbix Tpe6yeTC$i 
>KecTKO nocneAOBaTejibHoe BbinojiHeHMe, APyr 
3a ApyroM. OTAeJibHbix MOAyiief^ m KouaHA 
nporpaMMbi, peajiM3yiOLL^Mx oTAejibHbie MacTM 

3aA3HM. 

YBeriMHeHMe tkb MMcxia napannenbHbix 
npoL^eccopoB Hap^AY c BBOAeHMSM b oocraB 
Ka>KAoro napanjienbHoro npoueccopa 
ynpaBJinK)LL^ero npoi^eccopa. BBeAeHMe b cocTaB 
cucreMbi BbiHMcriMTenbHbtx ysrioB, coctorli^mx m3 
npoLieccopoB Apyroro iMna 

(nocneAOBarenbHbix), o6-beAMHeHHbix oahoC^ 

MJ1M HeCKOJIbKMMM KOMMyHMKaL^MOHHblMM 

cpeAaMM, nosBoimer HaM6onee SbicTpo m 
3(J)c|DeKTMBHo BbiHonHflTb cjiOKHbie nporpawMbi. 

TexHMHBCKMM pesyjibTaTOM npeAnaraeMoro 
rexHMHecKoro psLueHHfl ABJifleTCfl noBbimeHMe 

npOMSBOAMTeJlbHOCTM paSOTbl BblMMCriMTeJlbHOW 
CMCTeMbI. 

TaKoP^ lexHMMecKMi^ peayjibTaT AOCTMraeTCfl 
Tew, MTO B M3BeCTHOM ycTpoMCTBe, coAep>KaLMeM 
rpynny napannenbHbix npoi^eccopoB, Ka>KAbiC^ M3 
KOTOpbix BbinonHeH b BkiAe MaTpMUbi 

OAHOpOAHblX BbNHCnMTenbHblX fiMeeK, 
COeAMHeHHblX C LUMHOCl BBOAa-BblBOAa AaHHblX 

6noKa ynpaBneHMfl, coAepxamero OSY, 
AononHMTenbHO BBSAeHbi nepBan 



c nepBoft 

npM 3TOM BTOpafl 

6noKa 3arpy3KM 

MHCjSOpMai^MOHHblX 
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KOMMyHMKai^MOHHan cpeAa m N napannenbHbix 
npoueccopoB, npMMOM Ka)i<Abi£^ napannenbHbii^ 
npoi^eccop AononHMTenbHO coAepjKMT 
ynpaBnniOL4M$t npoi4eccop, CMCTeMHyio lUMHy, 
cny>Ke6Hoe OSY, 6yc})epHoe OSY m 6jiok 
3arpy3KM. nepsan rpynna BxoAoe-ebixoAOB 
KOToporo coeAMHSHa 

KOMMyHMKaUMOHHOC) cpeAoP^, 

rpynna bxoaob-bwxoaob 
coeAMHena c rpynnoM 
BXOAOB-BbixoAOB 6yct)epHoro OSV, rpynna 
ynpaanniouL^Mx bxoaob KOToporo cosAi^HeHa c 
nepBOi^ rpynnof^ ynpaBnnioLL(MX buxoaob 6noKa 
3arpy3KM, TpeTbJi rpynna bxoaob-bwxoaob 
KOToporo coeAHHena c rpynnoiS 
MHc|)opMauMOHHbix BXOAOB-BbixoAOB cny)Ke6Horo 
03y, rpynna ynpaBnflioiJUMx bxoaob KOToporo 
coeAbiHeHa co BTopof^ rpynnoC^ ynpaannioLi^Mx 
BbixoAOB 6jiOKa aarpysKM, MeTBepTan rpynna 
BXOAOB-BbixoAOB KOToporo ooeAMHeHa c rpynnoM 

MHCpOpMai^MOHHblX BXOAOB-BblXOAQB OSV, 

rpynna ynpaensiKtLAMX bxoaob KOToporo 
coeAHHeHa c TpeTbeC^ rpynnoi^ ynpaanniomMX 
BbixoAOB y3na sarpysKn, nepBan rpynna BbixoAOB 
KOToporo cBfl3aHa c rpynnot^ MHct)opMaiJiMOHHbix 
BXOAOB MaTpMUbi npoueccopHbix aneMOHTOB. 
rpynna MHc|)opMaL\MOHHbix BbixoAOB KOTopoi^ 
cBflsana c rpynnof^ bxoaob 6noKa sarpysKM, 
rpynna ynpaanflioiAMx BbixoAOB KOToporo 
cBn3aHa c rpynnoM ynpaanmou^MX bxoaob 
MaTpML\bi npoL^eccopHbix aneMSHTOB, rpynna 
ynpasnfiiOLAMX BbixoAOB KOTopoPi CBfl3aHa c 
rpynnoM ynpaBnniou^Mx bxoaob 6noKa 3arpy3KM. 
HflTafi rpynna BXOAOB-BbixoAOB KOToporo 
coGA^HeHa c cmctbmhoC^ ujMHof^, KOTopafl TaioKe 
coeAviHfleTcsi c rpynnott bxcaob-buxoapb 
ynpaBXiflioLMero npoi^ecoopa. 

KpoMe Toro, b BbiiueonMcaHHyK} 
napannenbHyio BbiMMCHMTenbHyio cMCTeMy c 
nporpaMMMpyeMoJS apxMTeinypot^ MoryT 6biTb 
AononHMTenbHO BBeAenbi OAHa MnM 6onee 

KOMMyHMKai^MOHHblX CpeA. a Ka>KAbiC^ 

napannenbHbiE^ npoL^eccop MO>KeT 

AononHMTenbHO coAep>KaTb oAt^H mhm 6onee 
cereBbix aA^nTepoB, npM stom nepBan rpynna 
BXOAOB-BbixoAOB Ka>KAoro ceTeBoro aA^nTepa 
coeAnneHa c CMcreMHoC^ ujmhoC^ napannenbHoro 
npoqeccopa, KOTopoiwy npMnaAnexMT ceTeBOM 
aAanTep, a BTopan rpynna BXOAPB-BbixoAOB 
Ka)KAoro ceTeBoro aAanTepa coeAMHeHa c oahom 

M3 KOMMyHMKai^HOHHblX CpQA- 

B03M0)KH0 TaiOKe B BULLieonMcaHHyio 
napannenbHyio BbmMcnMTenbnyio CMCTeMy c 
nporpaMMiipyeMoi^ apxMTeicrypoM 
AononHMTenbHO bbgctm oahh MnM 6onee 
BbNMcnMTenbHbix yanoB, Ka>KAbii^ m3 KOTOpbix 
coAep>KMT HocneAOBaTenbHbit^ npoi^eccop. 
CMCTeMHyio ujMHy M OAHH MnM 6onee ceTeBbix 
aAanTepoB. npM stom rpynna BxoAOB-BbixoAOB 
nocneAOBaTenbHoro nponeccopa coeAMHena c 
CMCTeMHoC^ iiiMHoC^, c KOTopotH TaioKe coeAMHena 
nepBafl rpynna bxcaob-buxoaob Ka>KAoro 
ceTeBoro aAanTepa, a BTopaji rpynna 
BXOAOB-BbixoAOB Ka>KAoro ceTeBoro aAanTepa 

COeAI^HeHa C OAHOC^ M3 KOMMyHMKai^MOHHblX 

cpeA. 

Ha cpMr.l. 2, 3 npMseAeHa cTpyicrypHafl 
cxeMa BbiHMcnMTenbHoP^ cMcreMbi c 
nporpaMMMpyeMoP^ CTpyicrypoC^ cooTBeTCTBeHHO 
n.n.1, 2, 3 c^opMynbi M3o6peTeHMfl; na c|DMr.4 - 
CTpyKTypa yana aarpyaKM; na 0Mr.5 
CTpyKTypa 6noKa KOMaHA- 

RpM 3TOM Ha Ka>KAOM M3 4)Mr.2, 3 

M3o6pa>KeHbi ABe AononHMTenbHO BBeAennbie 

KOMMyHMKai^MOHHbie CpeAbl» XOTJq MX 
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flonoriHMTenbHO MO>KeT 6biTb BseAeHO oflHa mjim 
Gojiee. Tom HO tbk >Ke Ha Ka>KAOM M3 0m r. 2, 3 
M3oSpa>KeHbi flBa AononHi/irenbHo BseflenHbix b 
napannejibHbii^ npoi^eccop cereBbix aflanrepa, 
xoTfl MX AonojiHMTejibHO MOKer 6biTb BBefleno 
OAMH MJiM 6onee. m ABa AonofiHUTejibHO 
BBeAeHHbix B BbNMcnMTenbHbiC^ yaen cereBbix 
aAanrepa, xota mx AonojiHUTeiibHO Mo>KeT 6biTb 
BBeASHo OAMH uriM 6onee. 

Ha cfiMrypax npUHJiTbi cneAyK)iij;Me 
o6o3HaMeHMfl: 1 - ynpaBJiflHDLAMf^ npoueccop, 2 - 
cMCTeMHafl iLiMHa, 3 - OSy, 4 - yaen aarpysKH, 
5 - MarpML^a npoi4eccx>pHbix sneMeHTOB, 6 - 
cny>Ke6Hoe OSY, 7 - 6yct)epHoe OSY, 8 - nepBan 
KOMMyHMKaUiMOHHan cpeAa, 9 - napamienbHbiC^ 
npoi^eccop, 10, 11, 15, 16 - cereBbie 
aAanrepbi, 12 - BTopafl KOMMyHMKai4MOHHafl 
cpeAa; 13 - rpeibyi KOMMyHUKai^MOHHafl cpefla. 
14 - nocneAOBaTenbHbiC^ npoi^eccop, 17 - 
BbiHMCJiMTenbHbiC^ yaen, 18. 23, 24 - 6jiokm 
LUMHHbix cjDopMnpoBaTenei^, 19 - perncrp 
HacTpoeK, 20 - 6noK KOMaHA, 21 - CHeTHHK 
aApeca, 22 - KOMMyrarop, 25 - KOMnaparop. 26 
- perMcrp, 27 - AenJuctDparop KOMaHA- Ha cfjurl 
6J10KM 1, 2, 3, 4, 5, 6, 7 oSpaayKJT 
napannenbHbiPi npouieccop 9. Ha cpur.S 6noKM 2, 
14, 15, 16 oCpaayjoT BbiHucnuTenbHbiM yaen 17. 

YnpaBfiflKjmnC'i npoi^eccop 1 , 
BaanMOAeC^CTByfl c ynpasjiflioiAMMM 
npoueccopaMM 1 Apyrux napanneribHbix 
npoi4eccopoB 9 m BbNucnuTenbHbiMn ysjiaMU 17, 
nonyMaei pji9\ BbinojiHeHUfl onpeAeneHHbie 
HacTM nporpaMMbi (npoi^eccbi) m 

COOTBeTCTByK3Lm/ie AaHHbie, HHMI^MUpyeT nx 

o6pa6oTKy na MarpuL^e npoi4eccopHbix 
sneivieHTOB m nepeAaer ApyrMM npoi^eccopaM 
nonyHeHHbie peayjibTaibi. Oh MOKer 6biTb 
peannaoBaH na ocHose KaK oAnnoMHoro 
craHAapTHoro MUKponpoi^ecxiopa, raK m 
MHoronpoi4eccopHbix nnar iMna SMP [4]. B 
KanecTBe cucTeMHof^ lunHbi McnonbayKDTCfl 
craHAapTHbie ujMHbi (nanpuMep, PCI [4]). OSY 3 
npeAHaanaMeHo aha xpaneHUfl MHcpopMai^MM m 
nporpawM. C/iy>Ke6Hoe OSY 6 npeAHaanaMeno 
AHfl xpaneHMfl nHcjDopMai^MM o Hacipot^Ke sroro 
6noKa Ha BbinonneHne aarpyxaeMoro npou,ecca. 
B HeKOTopbix cnynaflx 03Y m cnyxeOnoe OSY 
Moryr 6biTb coBMeu^eHbi. Bycfjepnoe OSY 7 
cny>KMT Anfl oOMena AaHHbiMH Me>KAy 
napannenbHbiMM npoueccopaivii/i 9 sepea 
nepsyjo KOMMyHUKai^MOHHyK) cpeAy 8 n Mo>KeT 
6biTb BbinojiHeno kbk o5bNHoe OSY jim6o b bmao 
Ha6opa perncrpoB, flBnfUomnxcfl 
FIFO-6yctDepaMM. 

MarpuL^a npoi^eccopHbix sneMeHTOB 5 
npeACTaBJifler cx)6oC^ Ha6op npoi^eccopHbix 
sneweHTOB, o6"beAMHeHHbix csfiajiMM aaAaHHoro 
BMAa (npMHeM Ka>KAbit^ na npoL^eccopHbix 
aneiweHTOB pea/iMayer nacTb mjim OAHy na 
KOMaHA BbinojiHfleMoC^ nporpaMMbi) m MO>KeT 
6biTb BbinojiHeHa, nanpuMep, KaK b [3] mjim b 
BMAe MaTpMi4bi, cocTOflLAeC^ Ma nilMC 
(nporpaMMMpyeMbix norMHecKMX MHierpanbHbix 
cxeM, HanpMwep, Xilinx [6]). napannenbHbie 
npoMeccopbi 9 Ann Obicrporo oSMena ASHHbiMM 
Me>KAy coSoi;^ oei^eAMHeHbi nocpeACTBOM 
nepBoC^ KOMMyHMKauMOHHot^ cpeAbi 8, 
npeACTaBD^HDiAeC^ coCo^ Ha6op ljjmh nepeAaHM 
AaHHbix, opraHMaoBaHHbix b onpeAenennyio 
reoMexpMHecKyto crpyicTypy, HanpwMep, Top [5]. 

Yaen aarpyaKH 4 npeAHasHaHeh Anfl aarpysKM 
M BbirpyaKM kombha m AaHHbix b MarpMi^y 
npoi^eccopHbix oneMenioB 5 m Ma nee 

COOTBerCTBeHHO. OCHOBHbie Ct3yHK4MM, KOTOpbie 

OH BbinonHfleT: 
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- c|3opMMpoBaHMe ynpaBn;iK)Li^MX CMrnanos m 
aApecoB Ana OSY, cny>Ke6Horo OSY, 6y4>epHoro 
OSY; 

- c|3opMMpoBaHMe ynpaBn^iou^MX CMmanoB, 
noAaBaeMbix b mbtpml^ npoL^eccopHbix 
oneMeHTOB 5; 

- KOMMyrai^Mji 6noKOB napannenbHoro 
npoueccopa c i^enbio oSuena MHctsopMauiMei;^ 
Me)KAy hmmm; 

- o6MeH i4HC|)opMaL^Me£^ Me)KAy 6JioKaMM 
napannenbHoro npoueccopa. 

Oamh MS B03M0>KHbix BapMaHTOB peanMsai^MM 
6noKa aarpysKM noKaaan na 4)Mr.4. Yaen 
aarpyaKM coAep>KMT 18 - 6noK muNHbix 
c)3opMMpoBaTeneM, 19 - perMcrp HacrpoeK, 20 - 
6noK KOMaHA, 21 - CMeiMMK aApeca, 22 - 
KOMMyraiop, 23 - 6noK ujMHHbix 
c|3opMMpoBaTeneP), 24 - 6noK lUMHHbix 
4)opMMpoBaTejien. Ha c(>iir.5 noKaaaHa OAHa m3 
B03M0>KHbix peanMaau^Mf^ 6noKa KouanA. BnoK 
KOMaHA coAep>KMT 25 - KOMnaparop, 26 - 
perncrp, 27 - AetuM^pajop KOMaHA. 

BnoKM ujMHHbix cpopMnpoBarenePi 18, 24 
oOecneMMBaioT CBnab 6noKOB yana aarpyaKM c 
CMcreMHoPi ujmhom m nepBOM KOMMyHMKai^noHHoPi 
cpeAoC^ coorBercrBeHHo. BnoK lUMHHbix 
cfsopMMpoBarene^^ 23 o^ecneHMBaer cBfiab 
6noKOB yana aarpyaKM c OSY 3, cny>Ke6HbiM OSY 
6 M GycjDepHbiM OSY 7. BnoK KOMaHA 20 
o^ecneMMBaer i\&mw^pB.uyi\o KOMaHA, 
nocrynaioLi^MX or ynpaanaioLi^ero npoL^eccopa 1 
c yMeroM coAep>KMMoro perMcrpa HacrpoeK 19, 
Koropbii^ coAep>KMT cny>Ke6HyK) MHct)opMaL\Mio o 
pexMMax paSoTbi yana 3arpy3KM (nanpMMep, 
no6aMTHbiM MnM nocnoBHbiP^ o6MeH 
MHc|3opMaL^Mei^, paaMep nepeAaBaeMoro 
MaccMBa M AP) M BbiAaer ynpaanflKJu^Me 
CMrnanbi aha pa6orbi 6noKOB yana aarpyaKM. 
CnerMMK aApeca 21 nepecHMTbiBaer aApeca m 
BbiAaer mx b 6noK KOManA 20 m 6noK lUMHHbix 
cjDopMMpOBareneM 23. KoMwyrarop 22 
oSecneHMBaer coeAMHeHMe nio6oro CBoero 
BXOAa c nK)6biM cbomm buxoaom. KoMnaparop 
25 npOMaBOAUT cpaBHeHMe reKymero aApeca, 
coAep>KaLAerocfl b cnerHMKe aApecoB c 
KoneHHbiM aApecoM MaccMBa Ma perMcrpa 
HacrpoMKM 19. Perncrp 26 cny)KMT Ana xpaneHMfl 
KOMaHAbi. BbiAaBaeMoC^ ynpaBnaioLi^MM 
npo4ecGopoM 1 b yaen aarpyaKM 4. AeujM4)paTop 
KOMaHA o6ecneMMBaer BbiAa^y ynpaBnflK)ii4MX 
CMrnanoB bo ace 6noKM yana aarpyaKM b 
coorBercTBMM c coAepKHMbiM perMcrpa 
HacrpoC^KM 19, perMcrpa 26 m BUXOAa 
KOMnaparopa 25. 

Yaen aarpyaKM pa6oraer cneAyiou^MM 
o6paaoM. 

YnpasnflioLAMC^ npoi^eccop 1 Hepea 
CMcreMHyKD lUMHy 2 m 6noK lUMHHbix 
ct)opMMpoBareneM 18 noAaer KOMaHAbi na 6noK 
KOMaHA 20. B cooTBercrBMM c KOMaHAaMM 
npoMaBOAMTCfl HacrpoJ^Ka KOMMyiaropa na 
nepeAa^y KOMaHA n AaHHbix or OAHoro 6noKa k 
ApyroMy. SareM b perMcrp HacrpoeK 19 
3anMCbiBaercfl MHcjDopMai^Mfl o pe)KMMax paSorbi 
yana aarpyaKM (nanpMMep, noOaC^rHbiP^ MnM 
nocnoBHbit^ o6MeH MHcfJopMai^Met^, paaMep 
nepeAaBaeMoro waccMBa m ap ), a b cnerHMK 
aApeca 21 noAaercfi HananbHbiM aApec MaccMsa 
MHcjDOpMai^MM. flepBOHaHanbHbie ycranoBKM 
CHeTMMKa aApeca m perMcrpa o6ecneMMBaK)TCfl 
CMrnanaMM na^anbHoC^ ycranoBKM (na Bcex 
cjDMrypax CMrnanbi HananbHOM ycranoBKM m mx 
paaBOAKa ne noKaaanbi). flanee cnerHMK aApeca 
21 yBenMMMBaer CBoe snaMeHMe b cooraercrBMM 
c nocrynaeMbiMM rsKrosbiMM MMnynbcaMM (na 
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Bcex 4)iirypax roHeparop raiaoBbix MMnyjibcoB m 
pasBOAKa TaKTOBbix HMnyribcoB He noKaaaHbi) ao 
Tex nop, noKa KOMnaparop 25, BXOAnu^nf^ b 
cocraB 6rioKa KOMaHA 20, He BbiAacT cidmaji 

OKOHHaHMfl OSMena, KOTOpbm OCTaHOBMT CHeTHMK 

aApeca 21. KoMMyrarop 22 b cxsoTBercTBMii c 
CMmanaMii, nocTynaiOLMi«iMki c 6jiOKa KOMaHA 20, 
ycraHaBnMBaer CBnan ^[}9\ nepeA^iHki a^hhux 
fA&K^y 6iiOKaMM ysna sarpysKi/i 4. 

EnoKM ujHHHbix cjsopMnpoBaTenei^ 18, 23, 24, 
perncTp HacTpoeK 19, cneTMHK aAPeca 21 
BbinojiHeHH craHAapTHbiM o6pa30M, nanpviMep 
TaK, KaK 3TO onucano b [7. 8]. KoMMyrarop 22 
MO>KeT 6biTb BbinojiHeH TaK, KaK onucaHO b [6, 
7]. BnoK KOMaHA MO)KeT 6bfTb nocTpoeH raK, KaK 
3TO noKaaaHO Ha dpvir.5. PerMcrp 26 aanoMi/iHaer 
BXOAHyio KOMaHAY, KOMnaparop 25 cpaBHi/iaaer 
coAep>KMMoe cneTHMKa aflpeca c nocjieAHMM 
aApecoM o6MeHviBaeMoro MacckiBa, KOTopbif^ 
coAep>KMTCfl B pemcrpe nacrpoeK 19 i/i BbiAaeT b 
AeiukK|>paTop KOMaHA 27 cvimaii aaBepmeHM^ 
o6MeHa. Do aaBepmeHUM o^Mena AeLUM0paTop 
KOMSHA 27 BbiAaeT b ynpaBJifnoiMM^ npoL^eccop 
1 cMmaji npepbiBaHUfl, nocne Mero 
ynpaBJiflioLL^Mi^ npoi^eccop 1 mo^kst BUAaBarb 
ApyryK) KOMahiAy. 

KOMnaparop 25, perMcrp 26, AeiuMcj^paTop 
KOMaHA 27 BbinojiHeHbi craHAapTHbiM oGpaaoM, 
HanpuMep raK, KaK arc onMcaHO b [7, 8]. 

C i^enbio cx3BMeL4eHMfl bo BpeMenki 
npou^ecca BbNMcneHMM Ha Marpbu^e 
npoi^eccopHbix aneMeHTOB 5 m aarpyaKki 
McxoAHbix AaHHbix Ann cneAyK)ii^ero npoL^ecca b 
03y 3, B napannejibHOM npoi^eccope MO>KeT 
6biTb BBeAOH BTopoi^ yaeji aarpyaKbi 4. 
ynpaBiieHMe OMepeAHOCTbio pa6oTbi yanoB 
npoMSBOAMT ynpaBJiflK)Li^iiM npoL^eccop 1. 

CereBbie aAanrepbi 10, 11 npeAHaanaMenbi 
Ann noAKHtoHeHM^i napajinenbHoro npouecxxspa k 

BTOpoi^ 12 M TpeTbeC^ 13 KOMMyHUIKai^MOHHblM 

cpeAaM c i^ejibK) o^Mena kiHct)opMauiie£^ c 
Apyri^MM napannenbHbiMki npoL^eccopaMki 9 v\ 
BbNkicjiMTejibHbiMM yajiSMki 17. CereBbie 
aAanrepbi 15, 16 npeAHaaHaMenbi Ann 
noAKTiioMeHMfl BbiMMcnviTejibHoro yana 17 ko 

BTOpoft 12 M TpeTbeC^ 13 KOMMyHMKai^llOHHbiM 

cpeAaM c uejibK) oOMena MHCt)opMaL4Me^ c 
ApyrMMM BbmMCJinTenbHbiMM yajiaMM 17 i/i 
napajiJiexibHbiMki npoL^eccopaMki 9. B KaMecTBe 
annaparypu nepeAa^ki AaHHbix Moryr 6biTb 
McnonbSOBaHbi craHAaptHbie 
KOMMyHkiKai4MOHHbie cpeAbi Tuna SCt, Myrinet 
VU1M aHanornMHbie mm no naaHaMeHnio m 
xapaKTepMCTMKaM [5]. 

Ycrpoi^CTBO paSoTaer cnQAyK)iAMM o6pa30M. 
JlK}6an nporpaMMa, oniicbiBaK)iua5i pemeHMe 
KaKoW-nM6o aaAa^M, coctomt M3 pnAa 
BbNMcnMTenbHbix npoL^eccoB (MOAyJiei^ 
nporpaMMbi), Ka>KAbi(^ Ma KOTopbix BbinonHner 
norMMecKM aaBepmeHHoe A^C^crBMe. 
nocneAOBarejibHbie npoi^eccbi (npoi^eccbi 
nocneAOBarenbHoro TMna), see KOMaHAbi 
KOTopbix AoiDKHbi BbinojiHflTbon CTporo Apyr aa 
ApyroM, BbinojiHfiiOTcn na BbNi/icjiMTejibHbix 
yanax, Ka>KAbi^ kia KOTopbix coctomt m3 
nocneAQBaTenbHoro npoL^eccopa (npoi^eccopax 
nocneAOBaTenbHoro mjim c:()OH-He^MaHOBCKoro 

TMna) CMCTeMHOi^ UJMHbl M OAHOrO MJIM 

HecKOJibKMX ceTeBbix aAanTepOB. 

napajiJiejibHbie npoL^eccbi (npoi^eccbi 
napajiJiejibHoro TMna), KOMaHAbi KOTopbix Moryr 
BbinojiHflTbCfl OAHoepeMeHHo (nonnocTbK) mjim 
MacTMHHO), BbinonHflioTcn Ha napajinejibHbix 
npoL^eccopax. Paa6MeHMe nporpaMMbi Ha 
npoL^eccbi ocymecTBTifleTCfl jim6o 
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nporpaMMMCTOM, jim6o TpancjiATopoM, 
BXOAfliAUM B cocTaB oMCTeMHoro nporpaMMHoro 
o6ecneMeHMn napajuieiibHoC^ BbiMMCJiMTenbHoCf 
CMCTeMbi c nporpaMMMpyeMoi;^ apxMTetcrypof^. 
npM 3TOM ynpasjiflioiAM^ npoueccop TO>Ke 
^BnfleTCfl npoL^eccopoM nocneAQBaTejibHoro 
TMna. OcHOBHO^ ero aaAanef^ 5iBnfleTC$i 
oOecneqeHMe aanyoKa npouecooB 

napannejibHoro TMna, ho b c^xshobom pe>KMMe 
Ka>KAbi£^ ynpaBnniouL^Mj^ npoi^ecoop MoxeT 
BbinojiHflTb nocjieAOBaTenbHbie npoLieccbi. 
riosTOMy napanjiejibHan cMcreMa c 
nporpaMMMpyeMOM apxMreKrypoi^ Ann 
HeKOTopbix o6jiacTeM npMJioxeHMi!^ MO)KeT m ne 
coAepxaTb BbiHMcnMTenbHbix yanoB. 

BbinoiiHeHMe nporpaMMbi HaMMHaeTC5i c 
aarpyaKM m aanycKa na oahom m3 npoueccopoB 
ee HaMajibHoro npoi4ecca. 3tot npoL^ecc, b 
cooTBeTCTBMM CO ctpyKTypofi nporpaMMbi, mokbt 
aanycKaTb na BbinonHeHMe APyrMe npoi^eccbi. 
KOTopbie B CBOK) oMsp^b TO>Ke MoryT aanycKaTb 

HOBbie BbNllCJIMTeJIbHbie npOL^eCObl, npM 9TOM 

OAMH npoi^ecc Mo>KeT aanycTMTb necKoribKO 
ApyrMX npoL^eccoB ao MOMeHTa CBoero 
OKOHHaHMfl. flo Tex nop. noKa ecxb CBoSoAHbie 
npoueccopbi, Bce npouecobi cpasy ;Ke 
HanpaBJiflioTCfl Ha BbinonneHMe. Ecjim 
CBoCoAHbix npoqeccopoB ASHHoro TMna neT, to 

npOL^eCC CTaBMTCq B pe^KMM OKMAaHMfl. 

DocneAOBarejibMbie m napaiuienbHbie npoueocbi 
BbinojiHflKjTCfl Ha npoL^eccopax 
cooTBeTCTByioLAero TMna. TaKMM o6paaoM, b 
xoAe BbinojineHMfl nporpaMMbi peiuaeMO^ 
aaAaMM b cMCTeMe ct)yHKL\MOHMpyeT 
MaKCMMajibHoe mmciio OAHOspeMeHHO 
BbinoriHfieMbix npoueccoB (ne npeBbimatoiAee 
HMcno BbNMcnMTenbHbix npoL^eccopoB b 
CMCTeMe). a Apyran MacTb roTOBbix k 
BbinoJiHeHMK) npoLieccoB o)KMAaeT 

ocBo6o>KAeHiifl npoueccopoB CBoero TMna. 

Cnoco6bi coaAaHMfl oMepeAeC^, roTOBbix k 
BbinojiHeHMK) npoL;eccoB m aanycKa mx Ha 
BbinonneHMe, onpeAejinioTcn nporpaMMHbiMM 
cpeACTBaMH M 3Aecb He onMcanbi. 

KoMaHAbi Ha aarpyaKy npot^eccoB nocrynaiOT 
Hopes KOMMyHMKauMOHHbie cpeAbi 8, 12, 13. flpki 

HaJIMMMM CB060AH0r0 OT BbinOJIHeHMSI 

KaKMx-JiM6o onepaL^Mi;^ npou^eccopa m no aanpocy 
OT Hero B ero naMJiTb nepecbiJiaioTcn KOMaHAW 
BbiHMcnMTeJibHoro npoL^ecca m/mjim 

Heo6xoAMMbie Aannbie. DepecbuiKa m aanycK 
npoi^eccoB Ann nocneAOBaTejibHbix 
npoueccopoB 14 npoBOA^Tcn CTaHA^pTHbiM 
cnocoGoM Mepea nocpeACTBO cooTBercTByioinei^ 
KOMMyHMKai^MOHHoW cpeAbi [5]. Ann 
napajiJiejibHbDC >Ke npoueccopOB 9 BbinoJineHMe 

BNMMCnMTeJlbHblX npOL^eCCOB M 06MeH A9HHblMM 

npoBQAi^cfl cneAyioujiMM o6pa30M. 

B cnyMae, KorA^ napajuiejibHan 
BbNMcnMTejibHafl cMCTeMa c nporpaMMMpyeMOM) 
apxMTeKTypof^ coAep>KMT TOJibKo nepsyio 

KOMMyHMKaUMOHHyiO CpeAy 8, K XOTOpOM Ka)KAblPi 

napajiJiejibHbii* npoL^eccop 9 noAKnioHaeTCfl 
Mcnojibsyfl yaen aarpysKn 4, npn MHm4Mann3ai4MM 
CMCTeMbi B Ka)KAbi(^ ynpaBJinioLAMC^ npoueccop 1 
aanMCbiaaeTCfl nporpaMMa Bbiaosa m nojiyneHMn 
OMepeAHoro npoi^eoca. HojiyMenMe npouiecca m 
A^HHbix, KOTopbie OH o6pa6aTbiBaeT, 
npoM3BQAMTCfl Mepea nepsyto 
KOMMyHMKauiMOHHyio cpeAy 8. To >Ke caMoe 
npoMcxoAMT nocne aaBepiueHMn TeKyu^ero 
npoi^ecca. 

B cnynae, KorAa napajinenbHan 
BbNMcnMTejibHan CMCTeMa c nporpaMMMpyeMOM 
apxMTeKTypot^ coAep>KMT pAny mjim 6ojiee 
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KOMMyHMKai^noHHbix cpoA (12, 13 Ha (p\Ar. 3), 
flonoriHMTeJibHo noAKnioHaeMbix k 

napannenbHOMy npoL^eccopy 9 Mepea cereBbie 
aflanrepbi 10, 11, npn nHML^najinaaLtnn CMCTeMbi 
B Ka>KAbii^ ynpaBn«ioiMM« npoL^ecoop 1 
aanncbisaeTCfl nporpaMMa Bbiaosa m nonyMeHUfl 
onepeAHoro npoi^ecx^a. rionyMeHne npoi^ecxsa \a 
AaHHbix, KOTopbie OH oGpaeaTbiBaer, 
npOM3BOAMTCfl Mepea BTopyjo n/nnn rpeibio M 
T.A. KOMMyHMKai^MOHHyK) cpefly (12, 13 Ha 
ct)Mr3). To TKe cawoe nponcxoAUT nocne 
saBepLueHMsq TSKymero npouiecca. 

Ka>KAbiM ynpaBn»(OLi^i/iM npot^eccop 1 nepea 
CMCTeMHyK) LUHHy 2 M yae/i aarpyaKH 4 
aanncbiBaer KOMaHAbi nonyHeHHoro Ann 
BbinojiHeHUfi npoi^ecca m Heo6xoAHMbie Ann 
Hero AaHHbie b 03V 3, a raioKe aanncbiBaer 
MHcjDopMaL^MHD o HacTpot^Kax yana b cny;Ke6Hoe 
03y 6. riocneAHee coAep>KMT AaHHbie Ann 
HacrpoMKM yana aarpyaKH 4, a MMenno 
HaManbHbie aApeca cooTBercTByioLUMX 
npoL^eccoB m mx AaHHbix b OSY 3, a raioKS run 
AaHHbix, c KOTopbiMM paGoTaeT OSV 3. 3to 
MO>KeT npoMcxoAMTb B paaHbie MowieHTbi 
BpeMSHM, ecjiM HaGop KOMaHA, onuobiBaioi^MX 
npouecx;, n AaHHbie ahji Hero nepeAaioTca na 
paaHbix npoi^eccopoB. KaK npaBuno, see 
npoL^eccbi, BbinoriHfleMbie na napannejibHbix 
npoL^ecxxjpax 9, OAHOBpeMeHHO 3arpy>KaioTCfl b 
03y 3 Ka>KAoro napannenbHoro npoi^eccopa 9 
nepeA HanajioM pemeHUji za^a^vi, a AaHHbie 
HanpaBJiflHDTCfl, no is/iepe mx roioBHOCTn, TonbKO 
B OSy 3, npMHaAne>KaLi^Me napannenbHbiwi 
npoL\eccopaM 9, b KOTopbix HHUL^nnpyioTCfl 
npoi^eccbi, CBflaaHHbie c stmmh AaHHbiMn. SareM 
ynpaBTifiJoii^Mf^ npoi4eccop 1 BbiAaer b yaen 
aarpyaKM KOMaHAy aarpyaKu nporpawMbi b 
MarpuL^y npoueccopHbix aneivieHTOB 5, a hotom 
KOMaHAy aanycKa caMoro BbNucnuTenbHoro 
npoL^ecca [3]. B xoAe cjDyHKL^MOHnpoBaHMfl 
Ka>KAafi MaTpni4a npoi4eccopHbix aneis/ieHTOB 5 
CHMTbiBaer nepea yaen aarpyaKH 4 BXOAHbie 
AaHHbie H3 03y 3 m aanncbiBaoT b nero >Ke mjim b 
6yc|DepHoe OSy 7 peaynbiaTbi BbinonneHHoCi 
pa6oTbi. B npoi^ecce BbNUcneHut^ Ka>KAafl 
MarpMqa nponeccopHbix ajiewenTOB 5 MOJKer 
oSwieHUBaTbCfl AaHHbiMn c APyrnMM Marpi/maMU 
npoi^eccopHbix sjieMeHTOB 5 nepea yaen 
aarpyaKM 4, 6ycf)epHoe 03y 7 m nepsyK) 
KOMMyHMKai4LioHHyK) cpeAy 8. Flo OKOHHannn 
pa6oTbi Ka;KAafl Marpni^a npoi^eccopHbix 
sneMeHTOB 5 nepea yaen aarpyaKM 4 sbiAaer 
CBoeiwy ynpasnflioiAeMy npoi4eocx>py 1 curnan 
npepbiBaHMfl. nocne nero ynpasnyiKJiqMM 
npoL^eccop 1 Mo>KeT nepeAaib peaynbraibi 
BbinonHeHMFi BbiMUcnMTenbHoro npoi^ecca Mepea 
OAHy Ma KOMiviyHMKai^MOHHbix cpeA ApyroMy 
ynpaBnaioii^eMy npoi4eccopy 1, KoropwC^ 

HaXOAMTCfl B 0>KMAaHMM HOCTynneHMfl 3TMX 

AaHHbix Anfl BbinonneHMfl oMepeAHoro 
napannenbHoro npoL\eoca na napannenbHOM 
npoi4eccope 9, MnM Mepea AononHMTenbHo 
BBeAeHHbie BTopyK) 12 (MnM ApyrMe) 
KOMMyHMKat4MOHHyK) CpeAy BbiMncnMrenbHOMy 
yany 17. KOTopbif^ naxoAMTcyi b o>KMAaHMM 
nocrynneHMfl axMx AaHHbix Ana sbinonneHMfl 
OHepeAHoro nocneAOBarenbHoro npoi4ecca. 

EcnM >Ke CBo6oAHbie npoL^eccopbi 
OTcyrcTByioT, to OMepeAHoi^ npoi^ecc o>KMAaeT 
ocBo6o>KAeHM« npoqeccopa CBoero runa Ana 
CBoero BbinonneHMfl. Ka>KAbif^ ynpaBn^KDiAMi^ 
npoi^eccop 1 m nocneAOBarenbHbiM npoi^eccop 
14 nocne oKOHMani/iw BbinonneHMfl oMepeAHoro 
npouecca ocyiAeciBnaioT noMCK na BbinonneHMe 
cneAyioiAero npoi^ecca cBoero Tuna nyreM 
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paCCblJIKM no OAHOH M3 KOMMyHMKai4MOHHblX CpeA 

ynpaBJi5iK)U4i4X aanpocoB TMna "y Koro ecrb Ann 
BbinojiHeHM^i npoi^ecc M/MnM AaHHbie ah^i 
npoL^ecca Moero Tvina?". OyHKi^MOHMpoBaHkte 
npoueccopoB npoAO/DKaeTcn ao MOMeHia 
BpeueHM. KorAa Bce npoqeccbi aaAaHHOf^ 
nporpaMMbi 6yAyT BbinonHeHbi. B xoAe 
BbinonneHM^i npoueccopbi o6MeHMBaiOTcn 
AaHHbiMM Mepea KOMMyHMKaL^MOHHbie cpeAbi. 
HaM6onee 3ct)ct)eicTMBHO{^ nanneTcn 
cneuiManMaaukiji KOMMyHMKauMOHHbix cpeA. rtpn 
9TOM o6MeH AaHHbiMM Mo^KAY napajiJiejibHbiMn 
npoi^eccopaMki 9 npoM3BOAMTCfi Mepea nepByio 
KQMMyHMKaL^MOHHyio cpeAY 8, o6MeH 
ynpaBJinioLi^viMki coo6LA6HkinMki, KOHTpojib m 
ynpasneHMe pa6oToi^ Bcei^ CMcreivibi < Mepea 
BTopyio KOMMyHMKai4MOHHyto cpeAy 12, m 
aarpyaKa npoi^ecooB m oOMeH AaHHbiMM Me)KAy 
nocneAOBaTenbHbiMM npoL^eccopaMM 14 m 
Me)KAy nocneAOBaTenbHbiMi/i 14 m 
napannejibHbiMM 9 npoi4ecGopaMi>i - Mepea 
TpeTbK) KOMMyHMKai^MOHHyio cpeAy 13. 
BoaMo>KHo BBeAeHne Gonbiuero KoriMMecTsa 
KOMMyHMKai4kioHHbix cpeA, McnojibayiOL^vixcn Ann 
oosAaHMn cno>KHb[x MHoroypoBHeBbix cereBbix 
apxMTeKiyp [5] . B HeKOTopbix cnyMayix 

B03M0)KH0 MCnOJIbaOBaHMe BblMMCnMTeJIbHOf^ 

ci^creivibi 0 nporpaMMnpyeMOj^ cTpyKrypoC^ 6e3 
nepBOf^ KOMMyHMKauMOHHOf^ cpeAbi, 
noAKnioMaeMoC) Mepea yaen aarpyaKM, ho npM 
9TOM CMCTeiMa o6n3aTejibHo Aon>KHa 6biTb 
CHa6>KeHa oaho^ mjim 6ojiee 

KOMMyHMKai4MOHHbiMM cpeA3MM (12, 13 Ha 
c|3Mr.3), AonojiHMTexibHO noAKnioMaeMbiMki Mepea 
cereBbie stAanrepbi. 

TaK KaK Bce npoi4ecoopbi MMeK)T oAMHaKO&bivi 
npMopMTer no o6pa6oTKe MHct)opMaL^MM m 
nennKSTCfl paBHonpaBHbiMM. to b cnyMae OTKaaa 
KaKoro-JiM6o m3 h^ix BbiMMcnMTenbHa5i CMCTeMa b 
uenoM ocraeTCfl pa6oTOcnoco6HOM. 

ycrpoMCTBo noasonyieT cymecTBeHHo 

nOBblCMTb CKOpOCTb 06pa60TKM MHCt)OpMai4Mkl M 

yBe/iMMMTb HaAe>KHOCTb ero paOoTbi. TaK)Ke 
BoaMO>KHO npocToe HapaiAHBaHMe 

npoMaBOAMTejibHOCTki CMCTeMbi nyreM 
noAKnKJHeHMfl AononHMTenbHbix 6noKOB. 
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(l>opMyna ii3o6peTeHiin: 

1 . riapanjienbHan BbiMMcnMTenbHa^ CMCTeua 
c nporpaMMMpyeMo^ apxMTeKTypof^, 
BKnKNaioLuan napannenbHbiM npoi^eccop, 
KOTopbiPt coAep>KMT MdTpMqy npoL\eccopHbix 
aneMeHTOB. m OSy, OTJiMMatoiAancn TeM, mto ona 
AonoJiHMTenbHo CHa6>KeHa nepBOM 

KOMMyHMKai^MOHHof^ cpeAof^ M N 
napannexibHbiMM npoi^eccopaMM, npMMeM 
Ka>KAbi£^ napanne/ibHbiC^ npoi4eocop 

AonojiHMTejibHO coAep>KMT ynpaannioLAM^ 
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npoL^eccop, cucTeMHyio lunHy, cny>Ke6Hoe 03V, 
6yct)epHoe 03y m yaen aarpysKn, nepeafl rpynna 
BXOAOB-BbixoAOB KOTopofo coeAi^HeHa c nepeoi^ 

KOMMyHMKaUlMOHHOf^ CpeAOC^, npM 9TOM BTOpafl 

rpynna BXOAOB-BbixoAQB yana aarpysKki 
cxseAMHeHa c rpynnot;^ MHctiopMaukioHHbix 
BXOAOB-BbixoflOB 6ycf)epHoro OSY, rpynna 
ynpaBJinioiMkix bxoaob Koroporo coeAviHeHa c 
nepBoK rpynnoC^ ynpaBnniOLi^kix BbixoAPB yana 
3arp)y3Ki<i, rperb^i rpynna BxoAOB-BbixoAOB 
KOToporo coeiAMHeHa c rpynnoi^ 
MH4)opMaL^MOHHbix BXOAOB-BbixoAOB cny>Ke6Horo 
OSy, rpynna ynpaanniomMx bxoaob Koroporo 
cooAMHeHa CO BTopoi^ rpynnoCt ynpaBJi$iK>LLiMX 
BbrxoAOB yana aarpysKM, MeTBepTa5i rpynna 
BXOAOB-BbixoAOB KOToporo coeAHHBHa c rpynnoM 

MHcix}pMai4MOHHblX BXOAOB-BblXOAOB OSY. 

rpynna ynpaBjiflioiA^x bxoaob KOToporo 
coGAMHeHa c rperbe^ rpynnoC^ ynpaBJinioL^kix 
BbixoAOB ysjia aarpyaioi, nepaan rpynna BbixoAOB 
KOToporo CBSiaaHa c rpynnoi)^ viHctxjpMaL^MOHHbix 
BXOAOB MarpML^bi npoi^eccopHbix s/ieMeHTOB, 
rpynna MHct>opMaL4MOHHbix buxoaob KOTopot^ 
cBnaaHa c rpynnoi^ bxoaob SxioKa aarpyaKM, 
rpynna ynpaannioLAMX buxoaob Koroporo 
CBflaaHa c rpynnof^ ynpaBJiniOLAbix bxoaob 
MarpMi^bi npoi^eccopHbix 3/ieMeHTOB, rpynna 
ynpaanflioiUMX BbixoAOB Koiopoi^ CBnaaHa c 
rpynnoC) ynpaBnnioLUkix bxoaob 6jioKa aarpyaKui, 
nflran rpynna BXOAOB-BbixoAOB KOToporo 
coGAMHeHa c CMcreMHOM ujMHoR, KOTopafl raiOKe 
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coeAMHfieTcn c rpynnoft exoaob-buxoaob 
ynpaBJi5iK>LAero npoL^ecoopa. 

2. napanjienbHan BbNMcnMTe/ibHan CMcreMa 
c nporpaMMkipyeMof^ apxureKrypoC^ no n.1. 
OTJiMHaioiAaflcn rew, hto b Hee AonojiHUTenbHo 
BBeAeHbi OAHa mjim 6ojiee KOMuyHMKai^noHHbix 
cpeA, a Ka)KAbif4 napanjiejibHbif^ npoi^eccop 
AonojiHMTenbHO coAep)KHT oahh mjim Sonee 
cereBbix aA^nrepoB, npn stom nepBafi rpynna 
BxoAOB-BbixQAOB Ka>KAoro cereBoro aAanrepa 
coeAMHeHa c ckicreMHO^ lumhoC^ napan/iejibHoro 
npoi^eccopa. Koropouy npiiHaAne)KiiT AaHHbii^ 
cereBOi^ aAanrep, a BTopan rpynna 
BXOAOB-BbixoAOB Ka>KAoro cereaoro aAanrepa 
coeAMHeHa o oaho^^ Ma KOMMyHMKai^kiOHHbix 
cpsA- 

3. napannejibHa;i BUMkicnMrejibHafl cucreMa 
c nporpaMMMpyeMO^^ apxMreioypof^ no n.2. 
orjiMMatomancfl rew, Mro b H©e ApnojiHurejibHo 
BBBAeHbi OAMH MHH 6onee BbiMMCjmrenbHbix 
yanoB. Ka>KAbi^ i^s Koropux coAop^KMr 
nocneAOBarejibHbiC* npoi^eccop, cucreMHyio 
LUMHy M OAHH MJ1M 60/166 cereBbDC aAanrepoB, 
npM 9roM rpynna BXOAOB-BbixoAOB 
nocneAOBarenbHoro npoi4eccopa cxseAMHeHa c 
CMcreMHO^ LUMHOi^, c Koropof^ raiOK6 coeAi^HeHa 
nepBan rpynna axoAOB-BbixoAOs Ka^KAoro 
cereBoro aAanrepa, a aropan rpynna 
BxoAOB-BbixoAOB Ka>KAoro oereBoro aAanrepa 
coeAMHeHa c oaho£^ Ma KOMMyHMKai^MOHMbix 
cpeA. 
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